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Introduction:
The impact of economic and industrial activities on the environment and human health is an ever increasing concern world wide. This is particularly important considering the inevitable rise of the living standards in many parts of the world. There is a very fine line between the meetings of the demands of economic growth and safeguarding the environment. Kuwait is not an exception and following the worldwide trends, its environment requires protection in the face of significant rise in its prosperity.
Sulphur dioxide (SO 2 ) and nitrogen oxides (NOx) emissions from power stations are major contributors to air pollution in many parts of the world. Sulphur dioxide emission result from the combustion of sulphur containing fossil fuels used in power generation. Kuwait is an arid desert, with a harsh summer that lasts almost half the year.
From July to September temperatures rise up to 50ºC in daytime. The climatic conditions combined with rapid urbanization seen in recent years pose a real challenge for air conditioning and refrigeration industries in Kuwait and put a very heavy load on its power generation and distribution infrastructure. It is important to note that per capita energy consumption in Kuwait has increased at an average rate is of 7.7% during the last decade, while in industrial countries this rate is about 2-3% (AL-Temeemi, 1995).
Locally produced heavy fuel oil used in Kuwait for power generation contains about 4% sulphur. Therefore, increased use of heavy fuel oil in Kuwait is a major source of SO 2 emissions. To predict the effect of seemingly ever increasing use of electricity in Kuwait a reliable simulation tool, namely, the Industrial Source Complex Sort Term (ISCST) model (U.S. EPA, 1995) , is used in this study. In conjunction with the SO 2 emissions, we have also modeled NOx distribution and compared our results with previously published data of Al-Rashidi et al (2005) which were conducted to investigate the efficiency of existing SO 2 level monitoring stations in the state of Kuwait.
Model Description:
The Industrial Source Complex Short Term (ISCST4.5) model is based on the numerical solution of three dimensional diffusion-convection equation assuming a Gaussian plume mechanism for dispersion. The input required by this model consists of chemical sources in a particular area, their rate of emission, topographical features of the area and meteorological conditions. The dispersion coefficient is derived from the Pasquill-Gaussian and McElroy-Pooler data and the plume rise calculated using the formula of Briggs (Briggs, 1973) . For a detailed description of the model, see EPA USA WEB SITE). The model generates dispersion plume characteristics, which in most cases is found to be in close agreement with experimental observations. Two versions of this model are currently available. The first version is the short-term model, which is applicable of predicting the dispersion patterns from a source up to a 25km radius around it. The second is the long-term version, which can be used to cover greater distances over longer time intervals such as a season or a year. Obviously, the accuracy of predictions obtained by this model depends on the degree of the accuracy of the input data, i.e., the emission inventory corresponding to a pollutant source, the meteorological data and the topographical data related to the study area. In the present study we have used the short term version ISCST 4.5 to obtain temporal and spatial ground-level concentrations of 
Metrological Data and Description of Power Stations:
The essential input requirements for dispersion modelling are (i) the source information, consisting of stack locations, height, emission rate, inner diameter (at exit point), gas temperature (at exit point) and (ii) the receptor information consisting of location, distance from source and (iii) the meteorological data consisting of wind speed and direction, temperature, inversion layer, mixing height and stability class. Stability class is a category index developed using cloud cover and wind speed which define Pasquill categories (Turner, 1970) , which range from 1, referring to extremely unstable to 6 indicating very stable conditions. In this study, the influence of different pollutants emitted continuously from Doha and Subyia power stations at the neighbouring residential areas has been investigated in great depth ( 
Emission Inventory:
The emissions from the power stations are mainly due to the types of the fossil fuels burnt that results in the discharge of various pollutants to the atmosphere. Sulphur is prevalent in most types of fossil fuels, which are used for power generation resulting into release of large quantities of sulphur dioxide into the atmosphere. SO 2 In order to constitute the SO 2 emissions input into the ISCST model the SO 2 emissions rates are calculated per boiler stack. The total emission rates have been divided 6 by number of stacks to obtain the emission rate per stack (Boiler) for each station.
Therefore, the actual emission rate for each stack (source) was multiplied by the emission factor for monthly emission rate variation. The ISCST4.5 model requires meteorological data to be used on an hourly basis format for the entire year.
Metrological Condition of Kuwait:
The State of Kuwait is located in the north-eastern corner of Arabian Peninsula, surrounded by the Kingdom of Saudi Arabia from south and west direction, and the Republic of Iraq from the north and Persian gulf in the east direction. The weather in winter is comfortably cool and during nights sometimes temperature drops to around zero degree. In summer, the mean temperature in July and August ranges from 37°C to 45°C with an average mean daily maximum of nearly 45°C. Winters in Kuwait are characterized by low temperature; low inversion layers, lesser wind movements, which adversely affect dispersion of pollutants compared to summers, characterized by high temperature, high inversion layers, high wind movements and effective distribution facilitating significant dilution of pollutants. 
Results and Discussion:
To run the model, steady state conditions were assumed with equal amounts of should be noted that the results presented in this study do not take into account the SO 2 background concentration and the validity of the model is quite appropriate.
Conclusions:
The harsh weather conditions in Kuwait results in temperatures approaching mid 50 0 C in summer. To counteract the difficult living conditions resulting from this very high power consumption are normal during these months in Kuwait. This in turn gives rise to high air pollutants emissions from power stations. However, these months are characterized by high winds causing severe dust storms that disperse the high pollutant emissions. These two contradictory factors result in a complex pattern of high ground level concentration of pollutants dominated by meteorological conditions. Computer modelling can hence be used as a convenient method for the prediction of the effects of 
